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GRAPHING
Level /I

A. Problems with complete solutions.

rorestry

).4

Iv

1. On the A44 set of axes
construct a broken line graph
for each of the species
indicated in' the table. Use
days on the Sorisontal axles
and growth on the vertical. g'

Species A

Number
of

Days

Growth (ma/day) , .

species
A

species
.1

species
C

0 i 0 0 0
,

5 2 2.5 .5

15 7 3.5 .75

25 17 9 1

30 15 11 2

40 6 11
'45 1_ 8. 8

-----I1' so a 3 1

75 0 1 I 12--

90 0 1 I 7.5
1 120 0 40 1 l -5

20 40 60. 40. 100 120

nuabar of days

TOR -67



GRAPHING Forestry
Level II .

B. Problems AdthoUt solutions:

2. Qften, in a timber sale, to reach the timber it 'is necessary to
construct a Logging road. There are two types of roads to consider:
type A which has an initial cost of $100,000 and type B which costs
$90,000. Since type A is a better road, hauling costs are only
S6.50/M Bdft as compared with S7.50 fit. Belft on the type B road.
Determine the break even point (in M Sdft hauled) on the two roads
by craphinq a straight line for each road, usimestotal cost op the
vertical axis and total output (M Belft) on the.horizontala.mis.

I

POP 6/i

I

5
f

4

I

a
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Level II

Complete solutions to 3 problems.

2.

Forestry

Note that the line for read A has a y-intercept of 100,000
and a slope of 6.50. he line for road B has a y-interceRt
of 90,000 and aslope of 7.50.

Note that thebzeak even
_.7._...poiltriiat out-tut of 10,000

'HEW. The conclusion would therwl.

'be to use road A if the total
A Is 111" 'out-put in timber would

1,3- .

exceed 100,000 and to .......,...

use road B if the tiober .. \

out-put is to be lesi tfian "1!_;-

10,000 MB?. -..4:,-1:-F

,.,
g

51000 10,000 ,2b,opo.

Total Output (RBF)

FOR -69

a-

30,000

1
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GRAPHS 4

'Level 1

A. Proble:A vith Solutions
Q - .

1. Make a horizontal bat graph of the net sales of 'the clerks employed
by the Ingram Hardware Store during the period SepteMber 1 through
September 15,'1940. (Arrange in'order from highest to lowest sales.}

Ayers S2;350 ,Quinton $ 900
Holden 1,700 ,

_Baker Al2,780
Pierce . /1..925 French "11.2,250
liatsen-- /2-3130 gels= 3.4'00
Dean . t

1,400, Milder 1,875

r .

Clerical

Solution; -

a. lytv
----

Ryes

F e%c

IA at ers%

Pkel-ce

NNi I t tr

1;1 .o lel e..

t.

C
C Cel $ I'C t'C

.P

C C CC C C
4 c

C C L CC

4
C C

,

Wd FA WA g r1//A
g ILA V. A 0!

r UP/ /L//i
WrA/

ir/rMAI AKWAV A
r /A I PI P2

I/A I A

p

CLER -67
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GRAPHS
Level 1

^

1.

noble= '41th Solution s (continued).

Clerical

,- 2. Make a circle graph of the planned monthly budget ofJthe Charles
Eason famaly for July, 1971.. txpress the following items inboth
dollars and percents4

rood 24%
Savings 14%
Shelter" 22%'

Clothing let
Operating 121.

Advancement 10%

9

Solution:

.$
100% = $900

r
S

41)

I

.4

CIE R -68

9
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GRAPHS '4

Leve11 4

A. Problems with Solutions (continued)

-
Clerical

3, The Smith Department StOr% had sales, cost of goods sold, expenses,
and profit or loss, for the:years 1961 to 1970 as shown in the table
that Ibliows. Figures are in thousands of dollars. .

Year ,Sales

Cost of
Goods'Sold Expenses

izofit,

or Loss

1961 $200 110 S 95 -$ 5

1962 240 120 , 95 25
1963 220 4 25 110 - 15
1964 260 1 125

-
105 1 30

1965 290 3,40,:::' 110'
.

.40..

1966 299 150, 115 25 .

1967 300 . 150 105 45

, 1968 320 160 .130 40

1969 345 170 120
\

SS 4
1970 360 180 140 40

CLER-69

Express the relationship of the amounts of _these Items in a
multiple brokep-line grapes '

. 4 , .

Curved lines instead of straight lines could have been used
for this 4raph.

NOTEi Th4 time factor placed on the axi's.

Solution:
400

srod
Sim
31*

32*
3,00

a TO

2 if
N
O 240

a2c

o 2c0

pi0

41141

441
olf

8
icy

yin
. to

2*

Soles

t ExPes15"

LoS5

20
I 94.4 *Yile 494J inn /Us int. 047 //or 1949 1770

.YEARS
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GRAPtS
Level 1

A!. Problems with SolutionsAcontinu4Le "
"

4. Make a vertical graph of the'sales volume of th Brown
for the years 1961 to 197Q.

1 Year Sales

1961

196.

1963

$150,400
130,000

ll5,000
1964 r90,000
1965 95,000
1966 105,000

1967 110,000 .

125,000
1969 120,000

1970 140,000.

Clerical

Con(pahy

This type of graph is ordinarily used to compare quantity in
relation to value or quantity, value in relation to time, or,
quantity ip tefatiop to time.

Solution:

- <

.
/741 /Stej . /%. / 7 c'&1

Ye 0.4

f

CLER-70

4
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GRAPHS

Level 1
I

A. Problems with Solutions (continuL)
:

-

5. Make (a) a pingle-line weal and (bi a rectangle graph, showing
relationship. of the following in dollars and in oercents. Tbe6:
items represent the monthly-expenditure of the JainesVincentnt am-
ily in May, 1979. , . ,'

1.Food

Savings
Shelter
Clothing
Operating
Advancedeni

Solutions

J
(a)

or

1.

$142.00
40.00
96.00

J 68.00
48,.00

36.00

it

'pool `Say e.ss Sh cite cloth', Open:J.14)y Pi d$142Ack
MtfAt,"

(b) '

r

,

'

.
. .

F Ct C,ci

, a' /0
. .

.4
if

1.1
(

?

..)c
,41C0 ..

SV ej,t e, r
- e

. A 4 2.

I

-

(-lot hi n4s
el
i 7. `A

......
z

is,
-

1. 4AGs i4 0 ....
_ .

z
. s(.

0
), cv

I.; 0,
%- -I

4 ar4Y1-0 r4 c st, ''.c; 4., -» ,4g ). 4 P. 4. N 4,4

^I rit 1 1 rg 4, A eft

RELATIONSHIp.OPEXPENDITUREIN DOLLARS

'-CLER-71

12
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GRAPMS
Level 1

B. . Problems Without .Solu;ions

Clerical

6. A bank has had yearly increases in
.

4its diMamd deposits since 1964.
Show the demand deposits in.horizontal form. The deposits were
$45 million -1964, $56 million-1965, $52 tdilian-1966, $6
1967, $59 million-1968, $64 pillion-1969. and'S68

Solution:

7.

,

. ..

A hotel company that has expanded rapidly Wishes to p t its profit
before taxes and'net profit on a line graph for the annual stock-
holders' report. Profits before taxes in the millions for .1961

through 1970 were: 2.75, 2.8, 2.95, 4, 5, 8, 7, 8.5, 12 and 15.
Net incomesin the millions for 1961 through 1970 were: 1.75, 4.6n,

1.75', 1.85, 1.9, 3.1, 4.2, 5., 6.25, and 8:25. Plot the profits.

Solution:

. .

..
.

.
c % :i. 3

,
; , %

CELR-72

t

4

4.
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GRAPHS
Level 1

8. Problems Without Solutions 4continued,

Clerical

8. The Caravan Rainwater Company's sales for last year were divided
. geographically as follows: .

....--

New England States .S450,000

Mid-Atlantic States . 450,000

,

e

South Atlantic States 150,000

. North Central States, 150,000
South Central States 300,000.

Mountain States 150,000

Pacific States 750,000.°

4

I

Show% this breakdown on a pie chart. Select a caption for the
chart. Letter it carefully. Letter the ihtormation on the
appropriate sections neatly. Color, your Ehart,ig several colors.

Solution:

CLER -73
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GRAPHS
Level 1

Clerical

8, Problems without Solutions (continued) -

=Jr

9. "The Plimpton Metals CorP.'shows in its =mat report a graph of
. tonnages shipped as follows: -

1968 .370,000 boas
1969 310,000 tons
1970 380:00 tons
1971 390,000 tons

4 1972- 420,000 tons

Prepare a set of rectangdlar coordinates, plot shipments as
ordinates, and draw the graph.

Solution:

...

- - -

ea. "mum.- - .
-

- . 4

-ra -d- ,-

15

cum-14

.06

-Ow



GRAPHS
Level 1

B. -Proble=s without Solutions (continued)

41

Clerical

Make a vertical bar graphJof the stock of-mentA 55.00=shoes
in the Oliver Department Store, December 31, 1968. Note: In
a sXock-redord graph of this kind, sizes 1 to 6 1/2. need not
be indicated.

Size No. Pairs ' Size No. Pairs Size No. Pairs

7 63

7 1/2 90

8 129

8 1/2 146

9 115 1). 146

9 1/2 l78 11 1/2 f' .118

10 160 1 12 84

10 1/2 182 "T 12 1/2 37

1

-solution:

iG

cLER-is
yf



GRAPHS
Level ls

11. strohle= without Solutions (continued)

11. Construct a pte chart for the following sicAlar costs of the X?Z
corporatioh. ;

.

Labor4 40%1
Fuel ' 6%
Taxes St

Solution:

sf

i /

Scuipxent 10%
A

Xaterials' 26%
Net incoee 10%

417
4

4,

al1R-'76

4.

/
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MARKS Clerical

Level 1

Problins without Solutions (coptinued/ .

4
12. In order to make a change in the credit and collection molicy

of 'ale Johnson Hardwire Company, the manager wishes to have
the credit information for the past five years shown in graphic
form. &u are to prepare a line-graph shadzmg_the_lr,fewmatIon
listed below.

1960

Accounts not due 521,448
1-30 days 13,545
30-60 7,&58

Over 120 days-lyear 1,225
'ver 1 year 325

Sblution:

e

t

-1961 '1962 1963 1964

520,165 522,678 $23.740 523,435

15,690 15.125 18,750 19.120
7,400 8,875 9,920 11,460'

1,494 2,670 3,335 4,245
350 320,_,..-560 1,460

.0

f

18

CLER -77

I

111

.%
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GRAPHS
Level 1

B. Problems without Solutions (continued)

9

Clerical

19. Construct a line chart to indicate the highest price per month of
stock XTZ as given.

Month
Bighlst 9igilest

Month 9uotation
4-

January 16 July . 20
February 49 Augtab..; ' 21
March _ 18 Sap 28
April" . 19 . -October 30
Kay 24 November . 36
June 26 December 40

Solution:

I

/4..

4. 4

1

1

.

I

) I
I

...

. .
. . I I i i 4!' .

. - I

_. .
. . , 4 i 1 1

1 3

. /
I ....

%..

.!,. . .. ....... --...
I

V

r

!

, . . *1. i
17.

:

! : If
.

I.

I..,
.

I

.

/
1

.W.

.

10

6 t 1

ri ; 4 1
; '

6

t

;
4.

t
I

...16 . l L

I.

.. -:.. : i

. :
1 4

....I . 1 .4 .............., I , 1 :14.. 1 i 6
I

; . : t / 1 ; . : / 1 .

* f ft: ... 41:..ii, I:4r; .14
I

1 1tt11Ir. t 1

' A 14, .4 Oi.

....i........r..4_.. .....1... .,
1 t. ; i -:

4 . 1 t 6 ; 3,*4 '
1 6 .

I1 . . I 6 .

**** ; I 11
_ I I .

I
6 1 1

if : ; ; ! . I

.4 I a .43
0 I . , 1I 1 . 1 l ,! 0 t 8 I . 1:

j ,

I

6I11 t * 6.6;1.44 ,14.1 4

. i .
11 Cialkliti'l i

1 i 7. t . . 4

1 I . i .1 .
1: f 1 11 ; 6 ; I t j 4, :

.

lit t
. ; .

! '



GRAPES

Level I

B. ' Problems without Solutions (continued)

Clerical

14, STV, a rd.ni-conelonerati, derived $830,000 in revenue from five
vhollY owned a'nbsidieries. Ths,sublidiaxies sales were
Company A-S100,000; Ccopany,-6200,000:-Carapany 04300,000p
Company D-880,000; Company E-$120,000. Draw a Circle graph.
showing sass .#1 percents.

. .1

.v

I

4'

LO

CLER-79

pi

o

4.

4

I

4

1.



GRAPHS
Level 1

Solutions to B Problems

7.

I /4591. /NW /MAE
A r A

AC

/A Ar

.14^

Clerical

t-

iLt

IS c

I. c
13.E

ii,c
lowp

2 1 c

*.c

8 7 C

0
A
r-r

A c
.e. .1 C

1.0

3 I 9 fs 1! X17 43 37 415 57 4s c-v 7y rI I

DEMAND DEPOSITS IN MILLION DOLLARS

/941 /9 2 /943 'fly /943 -/nt /947 194Y /747 197o

CLER-80

2

9
Aro



GRAPHS
Level 1

Solutions to-B Problems

8.

4.

Ale/

Zfaboo

450,000

Clerical

"o( iii/d/771/e

.°450, D D

Total Sales $2,400,000

.New England Stated

Mid Atlantic States

South Atlantic States

North Central States

South Central States

Mountain States

Pacific States

Or.

( 450,000)
{360°), =

=

i=

=

=

=

68.4
o

68.4
0

22.8°

22.8°

15.6°

22,8°

114°

$

-CLBB -81

k2,400,000

4
450,000

(360°)
(
2,400,000

)

150,000)
(3600)

(

24400,000

(150,000)(360°)
2,4Q0,000

(2,300,000)
(36e)

2,400,00.

( .150,000) (3600)**
1,,400,0002

(750,000) (360°)

2,400,000

22
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GRAPHS
Level 1

Solutions

P/

4r
to 3 Problems (continued)

.10.

11MM

V5 St c Pt

14 5,e-er

'tree"
15:Cor

Se..rpft,

15 er.c.

.
'1

1:`
- ,

Clerical

2.00

/9e

/Ye

si C

0$C

ive

/3C

/2C

//e.

9C

/e

4,0

Sn

/0

.1e

/O

19i,v /969 ,1470 0971 /972

YEAR

7 71:I 5./2 ? V.3 ic,

23 SIZE
it sij

CLER-82
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GRAPHS ")-..."
Level 1 --,1

Solutions to B Problems (continued)
I

Clerical

e

s

OS

Labqr
Fuel .

Taxes
Equipment
Material
Net Income

40% of 360° ID 144°
6% of 360° ........21.6°
8% of 360° st 28.8°

10% of 360° g2 36.0°
26% of 360° --2 93.6°
10% of 360° = 36 0*

-..

.

6

/

. . 1,.

CLER-83

24
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GRAPHS

"Level k

Solutions to B Problems (continued).
4

12.

40
Ilc 041 eki - ens moi

JOHNSON HARDWARE CREDIT INFORMATION

25

=R-84

Clerica1

ti
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GRAPHS

Level 1. I

Sol.iticns to A Piohlems (continued)

13.

4

(I

3

3.4

A'

44

.41

I

f.

I

Clan.

it

4
.0*

3

a

:....

r a r
,

,
, . ...

,, s . 1-

h

HIGHEST PRICE FOR XYZ STOCK

2G

CLER-13S

:

16
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GRAPHS AHD (ARTS
Level 1 t

A. Problems with Solutions

Note: Problems 1 and 2 refer -to 'Graph I.

Diesel Mechanic

1. If the alternator-to-engine drive ratio is 3:1 and the engine at
idle is 500 rpm, find from the graph the output for the alternator
indicated by the graph of*A.

/lb°

SO

60
Afr71,3

40.

, 20

0

GRAPH I

I

9 5 /0 . 240 25 30 35

RI-TERA,RiOt EPA?
(memine,944-08).

Solution:

40 45 -50

The rpm of the alternator would be' 1500. Corre6Onding to
this, we read 20 amps.

2. If the,output is 20 amps and this is continued for 4 hours,how
many mere -hours are generated?

1

Solution:

(20 amP)(4 hours) m 80 ampere-hours.

28

C

6
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GRAPES AND capTs Diesel Mechanic
Level 1

A. Problems with Solutions-(continued)

3. From the graph? (Graph what would be the required horsepower
for a 4 axle, 75 sq ft frontal area truck hauling 55,000 lbs at '
55 nph?

Solution:

Looking at graph A, and going up the 55 mph line untbl we
cross the line of dots we see this correqponds with 170 hp.

4. What road speed could be expecieefrom a 4 axle, 108 sq ft frontal
area truck hauling 55,000 lbs with rated horsepower of 250?

Solution:

Approximately 62.5 mph using graph C.

DM -43
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GRAPES %AND CIUMS,
. Level. 1

I

Diesel Mechanic

A. Problems with Solutions (mirtLnued)

. Note: Problem 5 refers to Chest III.

CURT III

HOW TOMEASURE TUE GAUGE OF CABLE

SIZE AND AREA OF WIRE

4..

(A) (3) (C)

WIRE AMERICAN CIRCULAR
DIAMETER WIRE MIL
(INCHES). GAUGE AREA

.4600 -01000 211600

.4096 ''="-AiplO' -t---4.- 167800"

.3648 60 133100

.3249 0 -105500

.2893 1 ' 83690

.2576 2 66370

.2294 3 52640

.2043 4 41740

.2893 1 83690

.2576 2 66370

.2294 3 52640

.2043 4 41740

.1620 6 26250

.1285 8 ' 16520

.1019 10 10380

.0808 12 6530

.0640 14 4107

.0508 16 2583

.0403 18 1624

.0319 20 1022

.0284 21 810.1

.0253 22 642.4
%0225 23 509.5
.0201 24 404.0

.0179 25 320.4

.0159 26 254.1

.0142 27 201.5

.0126 28 - 159.8

.0112 29 126.7

.0100 30 100.5

.0089 31 79.7

.0079 32 ' 63.2

DM-44



GRAPHS AND CHAR'S
Ilvel 1

A.

B.

Problems with Solutions (continued)

CHART III: How to Measure The Gauge of Cable

M

DieselllIchaniC

To deteIpine the gauge of a cable, using the table, proceed as follows:

(1) Count the number of strands of wire.

(2) MieaSuxe the diameter of a single strand in thousandths of an inch,
using a micrometer.

(3) In column A of the table, find the diameter of the wire you have
measured, and on the same line, in column C, find its area.

(4) Multiply the area of a single wire by the number of strands, to.
get the total area.

(5) In 41uMn C, find the figure that is closest to the total area
obtained by step 4, and on the same line, in column B, note the
gauge ndMbcr of a single wire having that area. This number is
the gauge of the cable.

- .. - .

5. A cable is found to have 19 strands of wire, the individual strands.
(measured by micrometer) are 0.0112 inches in diameter.. find the . .
gauge of the cable.

Solution:

The table (column C) shows the circular mil area of each
strand to be 127. Multiplying this by the number of strands,
19, results in 2413 total circular mils. The closest figure
in Column C is 2583, and on the same line, in Column B, we
find that 16 is the nearest cable gauge.

0

Problems without Solutions

6. Refering to Graph I (for problem 1), if the engine idles at 500 rpm
for 4 hours and runs at 35 mph for 4 hours assuming engine rpm to
be 50 rpm for each mph, what are the ampere-hours generated ifthe
alternator -to- engine drive ratio is 2:17 (Assumewe are using al-

ternator "Bs.)

32
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GRXIMS AND CHARTS Diesel Mechanic
Level 1

B. Problems without Solutioni rcontinued)

7. Continuing with the above problem, would the alternator 3 (outRilt
304) be the correct choice inbbssystem in which the dray would be
280 ampere-hours? (Would it be adequate?) Remember that 280 ampere-
hours must represent no more than 80% of total output.

1

8. Refer to Graph II to find the required horsepower for a 4 axle,
95 sq ft frontal area truck hauling 65,000 lbs at 60 mph.

9. A four axle 951.sq ft frontal
el.ing_ at 60 mph", could expect

.

4

area truck with 220 horsepower tray-
to haul how much? (Refer to Graph II)

10, A 220 hp truck ca47ing 50,000 lbs and traveling at 65 mph would
probably have what frontal area (Refer to Graph II)

11 A 170 hp 4 axle truck with 95 sq ft frOntal area carrying 50,000
lbs could expect to travel at what road speed? (Refer Graph II)

33
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GRAPHS AHD CHARTS
Level 1

B. Problems without Solutions (continued)

Diesel Mechanic

12. From information on Chart rrr, find the gauge of cable required
if it has 37 strands and the diameter of each is 0.0126 inches.

a

.13.. Find the gauge for 61 strands if the diameter of each is 0.0142
inches. (See Chart rrr)

Refer to the Grade Horsepower Table (and posiibly the previous graphs) to
answer the next four problems.

14. Hauling 76,800 lbs on a level road at 30 mph requires what
horsepower?.

15. Hauling 76,800 lb. on a one degree grade at 30 mph requires what
horsepower?

16. .1Dmaii4 73,280 lbs on a three degree grade at 20 mph requital
what horsepower?

17. If the frontal area of'the.truck is 95 sq ft, hauling 65,000,1ln
on a two degree grade at 40 mph requires what horsepower? (Also

see graph)

. .

34
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GRAPHS AND CHARTS
Level 1

GRADE HORSEPOWER

Diesel Mechanic

The horsepower required to climb grades of 1% to 5% at speeds of 10 mph
to 50 mph are shown in the tables below. To meet, operating reouirements
of roads with minimum speeds on grades, add the appropriate figure from
the pprcent grads column to the horsepower recuirements sNaan inthe$1.
level%road column. Air resistance is not included in the figures in the
table? Below 30 mph, air resistance horsepower is negligible. Above 30
mph, grade horsepoTer should be added to the figures on Graphs, nage

J

Grade Horsepower Requirements

76,800 lbs -GCh

,

mih Level Road 1% 2%
4

3i 4% 5%

10 23 30 47 71 ' 95 118

20 4a 58 95 144 190 .236

30 71 88 142 213 284 314
40 95 117 189 285 377 469

50 118 147 236 354 473 588

7
73,280#1bs GCW

mph Level Road 1% 2% 3% 4% 5%

-10 23 29 45 68 91' 114
20 45 57 91 137 '182' 226

30 67 85 137 205 273 340

40 89 114 181 2714 363 1453

50 113 142 228 341 455 566

65,000 lbs GCW

mph- Level Road 1% 3% 4% 5%

10 20 25 40 60 83 101

20 40 50 80 120 160 200.

30 60 75 121. 180 240 300
40 80 100 150 240 320 400
50

r--
100 125 201 299 400 500

55,000 IbsIGOW t
41 ..V.a...}4

r

.-.

mph Leve1.46id 1% 2% 3% 4% 5%

10 f A
..`,A

5 20 33 49 65 81

20 -r" i 40 65 98 130 '. 162
A.

.30 60 98 146 194 242

46 64 81 129 192 257 321

50 79 101 161 241 322 401.

1.4

L.
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GRAPHS iND CHARTS
Level 1;

8. Problems without Solutions (continued)

Diesel Mechanic

.

18427. From the chart find the fuel costs per mile when the miles
per gallon and price per gallon is given.

lit; Miles/gal Price /gal Cost /mile

18. 12 A:"
.

19. 10 25C
,7

8.8 22C

21. 8.0 20C

22. 7.0 210.

23. 7.6 220

24. 6.4 24C

.

25. 5.6 25C
._. .

26. 5.0 210 . .

.
.

27. 4.8 230

. FUEL COST PER MILE . .
.

..
.

11/1'

.

' -

Miles Per Price Per Gallon
Gallon $0.20 $0.21 $0.22 $0.23 $0.24 $0.25

12.0 :0167 .0175 .0183 .0192 .0200 .0208

11.0 .0182 .0191 .0200' .0209, .0218 .0227

10.0 .0200 .0210 .0220 .0230' .0240 .0250

8.8 .0227 .0239 .0250 .0261 .0273 .0284
8.4 .0238 .0250 .0262 .0274 .0286 .0298

8.0 .0250. .0263 .0275 .0288 .0300 .0313

7.8 .0256 .0269 .0282 .0295 .0308 .0321

7.6 .0263 .0276 .0289 .Q303 .0316 .0329

7.0 .0286 .0300 .0314 .0329 .0343 .0357'

6.4 .0313 .0328 .0344 .0359 .0375 .0391

5.6 .0357 .0375 .0393 .0411 .0429 .0446

5.0 .0400 .0420'. .0440 .0460 .0480 .0500

4.8 .0417 : .0438 .0458 .0479 .0500. '.052.
4.6 .0435 .0457 .0478 .0500 .0522 .0556

4.0 .0500 .0525 .0550 .0.575 .0600 %0625
3.8 .0526 .0553 .A579 :0605 .0632 .0658

-M .0556 .0583 .0611 .0639 .0667 .0694

.1111N
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GRAPHS AND CHARTS
Level 1

Complete Solutions to B Problems

Diesel Mechanic

6. At engine idle, the alternator turns at (2)(500 rpm) = 1000 rpm.
From the graph of B, corresponding to 1000, we read approximately
18 amps. 8 amps)(4 hours) a 72 amp-hours.

4111m.

For the engine running at 35 mph, (50 rpm/m-0)(15 gpfi) = 1750 rpm,
So the alternator runs at (2)(1750 rpm) or 3500 rpm. Correspond-
ing to this on the graph of U, we have approximately 58 amps.
(58 amp)(4 hours) = 232 amp-hrs. Total ampere -hours generated:

72 amp-hrs 232 amp-hrs = 304 amp-hrs.
4

,7. No. Remember that the 280 ampere-hours should represent no more
than 80% of the total desired.

\--
280 amp-hrs = 350 amp-hrs required for adequate operation.

0.8Q

8.

A 9.

.44

240 hp.

55,000 lbs.

10. 75 square feet.

'41

V

11. Approximately 57 mph.

12. The circular mil area is 159.8 for each strand.

37 strands: (37 stradds) (159.8 air mil/stip-4nd) a 5912.6 cir Mils
. ,

The closest numbei to this in column C is 6530. Across from it,

in column B, we read 12, therefore, gauge 12. a..

13. . (201.5 cir miles/strend)(61 stv'ead) = 12,i91.5 cir mils:
the closest number to 10380, so gauge 10 should serve.

3
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GRAPHS AND CHARTS Diesel Mechanic
Level I

Complete Solutions to B Problems (continued)

14. 71 hp

15. 71 hp + 88 hp = 159 hp

C.

16. - 45 hp + 137 hp it 182 hp

17. . £80 hp + 150 hp) + 125 hp = 355 hp

18-27.

18. $0.0200/mile
-0 .

. 19. $0.0250/mile

20. $0.0250 /mite

21. $0.0250/mile

22. $0.0329/mile

23. $0.0289/mile

24. $0.0375/mile

25. .$0.0446/m4e

26. $0.0420/mile

27. $0.0479/m4le

DM-51
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TABLE 10

Containers for Prozen Fruits and Vegetables

Common consumer size containers for frozen fruits and vegetables are 10'
ounce, 12 ounce, 14 ounce, and16 ounce packages depending upon the com-
modity. Some products are also packed in larger containers for institu-
tional- and for retail purchases. Vegetables pizked in 2 pound, 2-1/2
pound and 5 pound packages and fruits in 2-1/2 pound, 10 pound, 15 pound,
and 30 pound containers are most common.

The percentage figures for losses in preparation of:.raw product for
freezing are approximate and are given for the purpose of guidance only.

Vegetables

Common
Packages
and Usuai
Packing
per Case

Approximate
Losses in
Preparation Fruits
of Raw Product
for Freezing

Common Approximate
Packages Losses in
and Usuai 1 Preparation of
Packing 'Paw Products
per Case for Freezing-

Asparagus

ema Beans

Snap Beans

Broccoli

Brussels Sprouts

.Carrois

Cauliflower

Corn

12-31/2 lb

24-12 oz
24-10 oz

12-2h lb
/4-12 oz

12-2h lb
24-12 oz
24 -10 oz

8-4 lb
12-2 ab
24 -10 oz .

8-4 lb
12-2 lb
24-la oz

12-2's lb

8-4 lb
12-2 lb
24-10 oz

12-23/4 lb

24-12 oz
24-10 of

I

54% :Apples

4-'03%

21%

45%

45%

50%

70%

,Apricots

30 lb 41

30 lb
10 lb
24-1 lb

,Blackberries Barrels
301b

.Blueberries

Cherries

Peaches

Prunes and *
Plums

Barrels
30 ib
10 lb'
24-1 lb

or leis

Barrels
30 lb
24-1 lb

30 lb
10 lb
24-1 lb,
24-12 o4,

Barrels
30 lb

761 Raspberries Barrels
30 lb
241 lb
24-12,1oz

39
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5%

25% -
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TABLE 10 (continued)

.

vegetables

.

Common
Packages
,and Usual
Packing
per Case

.

Approximate
Losses in
Preparation
Of Raw Product
for Freezing

. /

Fruits'

.

.' Common

Packages
and Usual

-Pickin4
per Case

.

Approximate.
Lossea6in
Preparation of
Raw Prodeceg
for Freezing .

Peas 6-5 lb
12-21/2 Lb

24-12 oz
24-10 oz

Carrots and Peas 12-21/2 Lb

2,-12 oz

Spinach

Squash and
Pumpkin

Succotash

60%

60%

12-3 Lb . 45%

.12-21/2 Lb

24-14 oz

24-1 lb

24-12 oz
24-11 oz
24-10 oz

Mixed vegetables 12-21/2 lb

24-12 oz

4

'35%

"40
FOOD-42

Rhubatb

Strawberries

Ybungbenries.
Loganberries
and Boygen,
berries

30 lb
24-16 oz

15%

Barrels 7%

10 lb
24-1 lb
24T12 oz

Barrels 5%

30 lb
10 Lb

0
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GRAPHS AND TABLES /
Level 1.

A. Problems with Solutioms
411.,

dOW

4

11. Condition of container inspection.

ast

Food Processing

Before the,government will accept a shipment, the packer oust
submit a condition of container report. This report is based
on a statistical sampling technique.

1

Refer.to 42.109 Table 1 -A and assume that the number of contain-
ers is 5,540 and a double sampling plan is Lo be used.

From g random sample of 36 containers you find: 3 minordefects1
2.major defects and no critical defect.

Wbuld you accept, reject or move on to the second sample size,
which would be a sample of 60 containers?

DEFINITIONS: In general terms, the minor defects in cans are
small dents and scratches, major defects are large dents that

...make the cans difficult to open and critical defects Are health

hazards. , .

Solution:
.

Since the minor pluS major plus the critical equal five,
the total falls between the 2 acceptance level and the
seven rejection level; you must proceed to randomly sample

60 containers.

2. Refer to Table 3:

(a) Theb strawberi4es are under a 45% level. You have counted
30, 40, 50 fields and the positive fields have been between

'the acceptance or rejection numbers on Table 3. upon count-

., ing 60 fields you have marked 26 positive. Do you accept or
reject this sample?

(b) These caneberries come under a 20% level you have counted 50
fields and fdand 9 positive for mold. Do you accept, reject

or count 60 fieldaZ.-

Solutiop:

(a) Accept.

(h) Count 60 fields.

41
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GRAPHS AND TABLES
Level 1

-B. Problem without Solutions

3. Determining SO2 solution from a graph.

Food Processing

S

(a) The amount of solaton:recruired to turn a 4.2 Normal
solution. of Iodine burple was found to tat. 12 cubic centi-

.

neters. Was the Sot solution accentaltIe?

(b) Tne amount of Sr2 solution reguired tr turn a 0.2 Normal
solution of Iodine purnle was founo tc rx 1, cubic cgiti-
meters. Was the SO2 solution accortahlc?

4. laeterranlreb02 solution from a orabh.

Refer to the sore grath as pkoV.em 3.

If 30 cubic centimeters.of SO
2

solution are reouired to turn

25 c.c. of i..2 :.ormal Iodine Solution rrple. what is .the nor-
cent of SO2 in :olutionn?

DFFIN/TION: Estimation of Fruit-Sugar vatio by use of a Table.

Exorable: Follow the horizontal line across the chart to the Brix
Value of the finishe4 t:roduct (28.5) . tollrer this vertical COIUMM

downward to the ratiol4Rposite Brix of fruit value of 8.0. The
value at the intersertion of the two lines is the theoretical ratio.
By 'referring to the tablq,and internolating to the nearest value

shown in the to:4e, a fruit Brix of 8.e ann a finished praeuct
Brix of 28.4 in ;.51. 'et

1
4

p
R-

5. (a) If the Brix of tne sweetened product is'22.5 and the Brix
of the fruit' was 8.0, what it the ratio of fruit to sugar?

(h) If the Brix of the sweetened product is to he 28.00 and 4
parts fruit, one cart sugar. what must the Brix of the fruit,

be?

42
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GRAPHS AND TABLES
Level 1

Ccaplete Solutions to B Problems

A. (a) Acceptable.

(b) Not acceptable.

'Solution = 0.5%

5. (a) Ratio of fruit to sugar = 5.34

(b) Brix of the fruit = 10.n
0

t

4 3

Pi00-48
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Food Processing
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TABLE I-A-SAMPLING PLANS or sELLCTE0 AQL'S FOR NORMAL, CONDITION OF CONTAxNER DisPECTIoN

. .

Acceptable quality levels
I

Code Lot Size rangers-
Number of vontainern Type of plan Sample eize Crit Major Total

,in lot

''.....i.N.'

Ac Re Ac I Re Ac 1 Re at

. i
CA 6,000 or loss Double. 1st 36 (*) I (a): 0 . 4 2 7 E

2d 60
Total 96 (;') (a) 3 A 10 : 11

(*),*Reject on ono or more defects



TABLE 2

RATIO PARTS OF FRUIT TO ONE PART SUGAR BY WEIGHT

Brix of
Fruit

.
Brix of Sweet-
ened Product

Brix of
Fruit

Brix of Sweet-
ened Product

22.5 23.0 27.5 28.0

0.0 . . . . 3.44 3.35 0.0 . . 2.64 12.57

0.5 . . . . 3.52 3.42 0.5 . . 2.69 2.62

1.0 . . . . 3.60 3.50 I.0 . . 2.74 2.67
1.5 . . . . 3.69 3.58 1.5 . . 2.79 2.72

2.0 . . A,. 3.78 3.67 2.0 . . 2.84 2.77
2.5 . . . . 3.88 3.70 2.5 . . 2.90 2.82

3.0 . . . 3.97 3.85, 3.0 . . 2.96 2.88
3.5 . . 4.08 3.95 3.5 . . 3.02 2.94

4.0 . ; . . 4.19 4.05 4.0 . . 3.09 3.00
4.5 . . . . 4.31 4.16 4.5 . . 3.15 3.06

5.0 . . . . 4.43 4.28 5.0 . . 3.22 3.13
5.5 . . . . 4.56 4.40 5.5 . . 3.30 3.20

6.0 . . . . 4.70 4.53 6.0 . . 3.37 3.27
6.5 . . . . 4.84 4.67 . . 3.45 3.35

7.0 . . . . 5.00 4.81 7.0 . . 3.54 3.46
7.5 . . . . 5.17 4.97 7.5 . . 3.63 3.51

8.0 . . . . 5.34 5.13 8.0 . 3.72 3.60
8.5 . . 5.54 5.31 8.5 . . 3.82 3.69

9.0 . . . . 5.74 5.50 9.0 . 3.92 3.79
9.5 . . . .,5.96 5.70 . 9.5 . 4.03 3.89

10 0 6.20 t.92 10.0 . . 4.14 4.00
10 5 6.46 6.16 10.5 . . 4.26 4.11

11.0. . . . 6.74 6.447.- 11.0 . . 4.39 4.24
7.05 6.70 11.5 . . 4.53 4.36

7.38 7.00 12.0 . . 4.68 4.50
7.75 7.33 12.5 . . 4.83 4.65

45
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TABLE 3

HULTIPLE SAMPLING PLANS FOR MOLL COUNTS

"20% Level 45% Level

me c r n c r

30 3 10 30 10 16

40 5 12 40 14 23

50 7 14 50 18 27 .

60 9 16 60 23 32 r

70 11 18 70 27 36

80 13 20 80 32 41 .

90 15 22 90 36 46,

100 17 23 100 Ai 50

110 20 23 110 46 54 me.

120 24 25 120 54 55

Ac

nc

=

=

Acceptance Number

The cumulative.nuMber of fields to count.

The maximum cumulative number of positive fields permitted to accept
the sample unit for the Appropriate percent mold level.

The minimum cumulative nUmber of positive fields necessary to fail the
sample unit for the appropriate percent mold level.

46
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TABLE 10

Containers for Frozen Fruits and Vegetables

Common consumer sizecontainers for frozen fruits and vegetables are 10
ounce, 12 ounce, 14 ounce, and 16 ounce packages depending upon the com-
modity. Some products are also packed in larger containers for institu-
tional and for retail purchases. Vegetables packed,in 2 pound, 2-1/2
pound and 5 pound packages and fruits in 2-1/2 pound, 10 pound, 15 pound,
and 30 pound containers are most common.

":

The percentage figures for losses in preparation of raw product for freezing
are approximate and are given for the purpose of guidance cozily.

Common tApproxinate
Packages" Losses in

Vegetables and Usual 'Preparation
Packing of Raw Product
per ease for Freezing

Cocoon lApproximate
Packages .Losses in

Fruits and Usual ; Preparation of
'Packing Raw Products
per Case, for Freezing

Asparagus 12-1/2 lb "54% Apples 30 lb 50%.

24-12 oz
.

24-10 oz .

Lima Beans 12-2h lb 63% Apricots 30 lb 22%*

24-12 oz 10 lb
. 24-1 lbPo

..2.-

k .

' Snap Beins 12-2h lb 21% Blackberries. Barrels 5%
24-12 oz 30 lb
24-10 oz .

Broccoli 8-4 lb 45% Blueberries Barrels

. 12-2 lb 30 lb

24-10 oz 10 lb
I

. 24-1 lb

or less
.. ,

Brussels.Sprouts 8-4 lb 45% Cherries
6

Barrels 25%
12-2 lb 30 lb

24-10 oz 24-1 lb

Carrots 12-2 h lb 50% Peaches 30 lb 33%

101b
24-1 lb

P. 4 X44-12 oz

Cauliflower 8-4 lb 70% Prunes and Barrels 15%

111
12-2 lb
24 -1Q ox

Plums 30 lb

Corn 12-2h lb 76% ..Raspberries Barrels

24-12 oz 30 lb
24-1 lb

24-10 of

4
24-12 oz
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TABLE 10 (continued)

Vegetables

Common Approximate 1

Packages I Losses in
and Usuali Preparation
Packing of Raw Product
pei Case . for Freezing I

Fruits

Common, Approximate
Packages Losses in
and Usual Preparation of
Packing Raw Products
per Case for Freezing

Peas 6-5 lb
12-231 Lb

24-12 oz
24-10 oz

Carrots and Peas 12-211 Lb

24-12 oz

Spinach

Squash and
Pumpkin

12-3 Lb
12-231 Lb

24-14 oz

24-1 Lb

Succotash 24-12 oz
24-11 oz
24 -1:0 oz

Mixed Vegetables 12-231 lb

24-12 oz

60% Rhubarb 3C lb -
24-16 oz

60%

45%

35%

Strawberries

Youngberries,
Loganberriet
,and Boysen-
berries

Barrels

30 Lb
24-1,1b
24-12 oz

Barrels

30 lb
10 lb

15%

7%

5%

49
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